Mechanistic studies of dUTPases.
The essential enzyme dUTPase is responsible for preventive DNA repair via exclusion of uracil. Lack or inhibition of the enzyme induces thymine-less cell death in cells performing active DNA synthesis, serving therefore as an important chemotherapeutic target. In the present work, employing differential circular dichroism spectroscopy, we show that D. mel. dUTPase, a recently described eukaryotic model, has a similar affinity of binding towards alpha,beta-imino-dUTP as compared to the prokaryotic E. coli enzyme. However, in contrast to the prokaryotic dUTPase, the nucleotide exerts significant protection against tryptic digestion at a specific tryptic site 20 A far from the active site in the fly enzyme. This result indicates that binding of the nucleotide in the active site induces an allosteric conformational change within the central threefold channel of the homotrimer exclusively in the eukaryotic enzyme. Nucleotide binding induced allosterism in the D. mel. dUTPase, but not in the E. coli enzyme, might be associated with the altered hydropathy of subunit interfaces in these two proteins.